INTRODUCTION
In this paper we assume that, the nonlinear Euler equations governing the flow of an inviscid, compressible, non heat conducting, isentropic, perfect gas in an infinitely long straight 2D duct, i. and the boundary conditions are the slipping conditions [1] .
The pressure p , the density  and the absolute temperature T satisfy the state equation of the perfect gas (5) and some boundary conditions is called permanent source produced, time harmonic perturbation propagation problem. In equations (5) ) (t h is the Heaviside function and
. The boundaries are given by
and the boundary conditions is one of the following conditions: Sound-soft boundaries, i.e. at a sound-soft boundary the acoustic pressure vanishes, p ' =0. Sound-hard boundaries, i.e. at a sound-hard boundary the normal component of the particle velocity vanishes, 0 '  n v   . Mass-spring-dumper boundary condition, i.e. in aero acoustic in the analysis of the perturbation propagation in a lined duct it is usual to assume that the effect of the liner is a linear reaction of the external domain on the pressure, expressed in terms of the normal component of the velocity. 
where a , b , c are positive real constant representing the mass density, resistance and stiffness of the wall liner, respectively. In order to specify the space of the amplitudes ) , , ( P G F A  and the phase space in which the problem defined by (5) and one of the above mentioned boundary conditions will be investigated let X be the topological function space [2] , [3] of the set of systems
which are continuously differentiable, endowed with the usual algebraic operations and topology generated by the uniform convergence on
X having the property that there exists
Y be the topological function space of the set of systems ) , , (
which are continuously differentiable endowed with the usual algebraic operations and topology generated by the uniform convergence on 1 R . A neighborhood of the origin
is a neighborhood of the origin O in
Y .
The next statement concerns the relationship between the neighborhoods 
, where m is given by
Let
Z be the topological function space of the set of systems ) , , ( 
which are continuously differentiable, endowed with the usual algebraic operations and the natural relative topology generated by the topology of
Z having the property that there exists
and so on hold for any
is a neighborhood of the origin O in Z . As concerns the formula of representation (8) 
there exists a unique system ) , , (
appearing in formula (8) satisfy (11) and (12) and if
belongs to the neighborhood M is given by: generated by the topology of X [5] is the space of amplitudes of the perturbation propagation problem (5) . For any amplitude
the system of functions given 
In this paper we give sufficient conditions, in terms of the amplitude
which the point-wise solution (15) of the equation (5) verifies a certain boundary condition. Proof. Under the hypothesis of the proposition the following equalities hold: 
SOUND-SOFT BOUNDARY
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I). For this velocity field there exists a velocity potential if and only if
This means that for the above velocity field doesn't exist a velocity potential. It follows that the above propagation can't be obtained by using the usual tools of Aero Acoustics [6] , which are based on the existence of the velocity potential. Such a phenomenon can be unexpected. II). It is also interesting to note that the following unexpected phenomenon occurs; for
. This is unexpected because the velocity field components become unbounded at any point of the duct if the time increases (i.e. the null solution of (4) is globally absolutely unstable with respect to the considered source produced time harmonic perturbation [7] ) and the acoustic pressure is equal to zero at every moment in the whole duct. 
Numerical illustration of remark 2.1. II). On the Figs. 1-6 the components
, then for any Proof. Under the above hypothesis the following equalities hold: . This means that for the above velocity field doesn't exist a velocity potential. It follows that the above propagation can't be obtained by using the usual tools of Aero Acoustics [6] , which are based on the existence of the velocity potential. Such a phenomena can be unexpected. II). It is also interesting to note that the following unexpected phenomenon occurs: for
. This is unexpected because the velocity field
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components become unbounded at any point of the duct if the time increases (i.e. the null solution of (4) is globally absolutely unstable with respect to the considered source produced time harmonic perturbation [7] ) and the acoustic pressure is equal to zero at every moment in the whole duct.
Numerical illustration of remark 2.2. II). On the Figs.7-12 the components
are presented:
SOUND-HARD BOUNDARY
Definition 3.1. At a sound-hard boundary the normal component of the particle velocity vanishes [6] I). In general the above velocity field can be obtained by using the standard tools of Aero Acoustics [6] .What can be unexpected is that the ' 0   3  1  2  2  3  1  1  2  3  2  1  3  1  3  2  3  2 3  3  3  3  2  2  2  1  1  1   0   3  3  3  2  2  1  1  3  3  3  3  2  2  2  1  1  1   3  3   2  3  2  2  2  1  1  1  3  3  2   2  2  1 2 1 
I).
For this velocity field in general doesn't exist a velocity potential and so the above velocity field can't be obtained by using the standard tools of Aero Acoustics which are based on the existence of the velocity potential [6] . Such a phenomenon can be unexpected. II). It is also interesting to note that the following unexpected phenomenon occurs: if    n t (4) is globally absolutely unstable with respect to the considered source produced time harmonic perturbation [7] ) and the component 
MASS-SPRING-DUMPER BOUNDARY CONDITION
In aero acoustics, in the analysis of the perturbation propagation, produced by a permanent time harmonic source in a lined duct, it is usual to assume that the effect of the liner is a linear reaction of the external domain on the pressure, expressed in terms of the projection of velocity to the normal of the liner. 
